Ri-plasmid as a helper for introducing vector DNA into alfalfa plants.
Genetic engineering of legumes and other important dicotyledonous plants is limited because of the difficulty of regenerating plants via cell culture. Since a considerable number of crop plants can be regenerated only from root culture, the introduction of foreign genes into Agrobacterium rhizogenes-induced hairy roots may expand the list of crop plants that could be genetically engineered. Here we report genetic transformation of alfalfa (Medicago sativa L.), a valuable forage legume, using a virulent strain of Agrobacterium rhizogenes containing, in addition to its Ri-plasmid, a binary vector containing a nopaline synthase gene. Plant cells transformed by this vector can be easily identified by their ability to produce nopaline. Transformed alfalfa plants were recovered from A. rhizogenes-induced hairy roots. These transgenic plants were characterized by normal leaf morphology and stem growth but a root system that was shallow and more extensive than normal. These plants were also fertile, set seeds upon self-pollination and outcrossing. Nopaline was detected in R1 progeny. Southern blot analysis confirmed the presence of multiple copies of T-DNAs from the Riplasmid in the plant genome in addition to the vector T-DNA.